Mycoplasma gallisepticum infection is commonly designated as chronic respiratory disease in chickens. It is the most pathogenic avian Mycoplasma; however, strains may differ markedly in virulence. In this study, the technical performance of culture, a commercially available polymerase chain reaction (PCR) test and rapid plate agglutination (SPA) test were compared for the detection of Mycoplasma gallisepticum infections from 18 birds. Results showed a high percentage of positive samples of both culture and PCR tests (72.22% and 63.63% respectively). SPA showed a less positive rate (61.11%). the utilization of SPA towards MG diagnosis is limited by its reduced specificity and the high incidence of false positives Contradictory to other studies, bacteriology was more sensitive than PCR. Several studies support strongly the use of the PCR as a technique for the diagnosis of Mycoplasma infections since this technique is more sensitive than serology and culture. This study showed that it is not advisable to rely completely on one test (system) only.
Introduction
Mycoplasma gallisepticum (MG) are important pathogens for poultry that exhibit a wide variation in virulence (Levisohn et al., 1995) , resulting in different clinical manifestations and causing considerable economic losses.
Because of the multiplicity of pathways of transmission of the pathogen, early detection of new infections is essential (Feberwee et al., 2005) . For a long time, control programs were based on use of techniques with internationally accepted standardization (Kleven, 1998) Serum plate agglutination (SPA), hemagglutination inhibition (HI) and ELISA are the most common serological techniques. Direct diagnosis requests isolation and identification of the agent in selective culture media (Fiorentin et al., 2003) or the demonstration of the DNA of the pathogen in the host using the polymerase chain reaction (PCR) (Lauerman et al., 1993) .
Difficulties encountered with the use of serologic tests for Mycoplasma have been described extensively. Serologic testing is related to imperfections in the interpretation of results (Kleven, 1998) . The problems arise primarily from the multiplicity of serotype strains isolated and their coexistence in the same isolate. Although recommended by the National Program for Avian Health, isolation of mycoplasmas is difficult, expensive and time consuming. It can take 3-4 weeks, and even then, the result can be negative or be hampered by mixed infections (Bradbury and Mc Lenaghan, 1982) . For these reasons, use of rapid and sensitive detection methods, like polymerase chain reaction (PCR) methods, can be advantageous because it provides a better sensitivity and specificity facilitating the detection of pathogens in clinical samples collected from asymptomatic animals, or those who are under treatment with antibiotics (Buim et al., 2009) .
The aim of this study is to compare the effectiveness of three methods for detection of MG by the PCR, culture (using a commercial medium) and serology for the detection and differentiation of MG infection in order to highlight the best techniques from those below.
Materials and Methods
18 trachea swabs were sampled from broiler chickens for a diagnosis of mycoplasmosis by SPA test, culture and PCR. The PCR is a technique that exposes more specificity than all other techniques for identifying microorganisms in general and the Mycoplasma in particular because of the antigenic community between the different species of Mycoplasma particularly MG and MS (Mycoplasma synoviae).
Ethical consideration
Adequate measures were taken to minimize pain or discomfort in accordance with the International Animal Ethics Committee. The study was approved by the committee framed for the research by the university authority.
SPA Test
For the MG SPA test, conducted at the Laboratory of Microbiology of the Veterinary sciences Department of Batna, the sera were tested within 24 hr after collection of the blood samples. The blood samples were examined by mixing 25µl volumes of undiluted serum and antigen (Soleil Diagnostic, France) on a white plate and gently swirling the mixture. Agglutination reactions within 2 min were considered positive (Heleili et al., 2012) .
Culture
Trachea samples were collected using sterile cotton swabs. Before sampling, the swab was dipped in sterile Mycoplasma broth in order to create optimal conditions for culture during transport of the samples to the Laboratory of Microbiology of the Veterinary sciences (Batna). Swabs were individually washed in 1.0 ml of Mycoplasma broth. After incubation at 37°C under 5% of CO 2 , samples were enriched in 2 ml of Mycoplasma broth to increase the chances of isolation. The rule is to inoculate agar immediately after color change because these bacteria can die if the environment becomes too acidic (Bradbury, 1998) .
We check the Petri dishes after 2 days with an inverted microscope, then daily for 7-10 days for future growth of Mycoplasmas. In positive cases, blocks of agar were transferred into tubes of PPLO broth for possible cloning (Stipkovits et al., 1975; Sharaf, 2004) . From every first isolation, Mycoplasma colonies were identified by Dienes staining, biochemical and growth inhibition tests.
PCR test
Tracheal swabs were obtained from 10 birds per flock in each sampling. The samples were used in a polymerase chain reaction (PCR) to detect MG, in PCR was carried out in the National Laboratory of Avian Pathology (NLAP), Ploufragan (France), according to the technique described by Lauerman et al. (Lauerman et al., 1993) .
Results and Discussion
On the 18 samples, 13 harbored MG identified by Growth Inhibition test (IC) representing a rate of 72.22% and only 9 were positive by PCR [ Figure  1(a, b) ]. Table 1 summarizes the results obtained by serology and bacteriology for MG strains identified by PCR. 11 birds among the 18 tested were seropositive (61.11%).
Although serological screening is widely used, the utilization of SPA towards MG diagnosis is limited by its reduced specificity and the high incidence of false positives necessitating confirmation by alternative diagnostic (Pourbakhsh et al., 2010) . Evans et al. (2005) reported a positive rate of 100%. Culture gave a rate of sensitivity of 72.72% (7 positive cases) which is more important than that Aimeur et al. (2010) .
The PCR detected 7 cases on 11 seropositive animals representing a rate of 63.63%. Tayfun and Eyigor (2003) gave same rate with 64.2%.
We note that PCR has not provided a sensitivity of 100% (Table 2 ) while this technique is presumed to be more sensitive than culture (Raviv and Kleven, 2009 ). It appears that the frequency of positive cultures is greater than that obtained by PCR. The discordance observed between culture and PCR may be attributed to different factors such as: the addition of a greater quantities of antibiotics were ineffective in controlling bacterial contamination during strains transport to France (OIE Terrestrial Manual, 2008) ; during transport, refrigeration of samples should be considered because the Mycoplasma die quickly at room temperature (Pourbakhsh et al., 2010) ; The possibility of losing some atypical strains of Mycoplasma by PCR technique especially if they have experienced multiple passages on artificial medium (Ben Abdelmoumen Mardassi et al., 2005) ; The antigenic community between Mycoplasma species particularly MG and MS can explain an isolation rate more important (Ben Abdelmoumen, 1996) .
Conclusion
Several studies support strongly the use of the PCR as a technique for the diagnosis of mycoplasma infection since this technique is more sensitive than serology and culture because it can detect microorganisms DNA in samples. It can yield positive results more frequently than culture. The main disadvantage to PCR is its ability to amplify the DNA of all Mycoplasma (viable or non-viable) who could stay in the body of animals giving false positive reactions (Aimeur et al., 2010) and although the culture is long and tedious, it must be done in parallel to PCR to provide more security for diagnosis (Ben Abdelmoumen Mardassi et al., 2005) .
